Commitments to goals are theorized to affect behavior change outcomes, but competing theories argue for hard to achieve goals and strategic subgoals as optimum strategies for success. This study aimed to explore whether the nature of the goal affects smoking cessation outcomes. A total of 1043 participants in a randomized controlled trial of variations to an automated computer generated cessation advice program, who had made a quit attempt were asked at 1 month post quit about the initial goal they had set at the time of making the attempt. They were also followed up at 6 months post quit. Compared with those reporting 'seeing how it will go', those who reported the goal of 'taking it a cigarette at a time' were less likely to be quit at 1 month, while those with the most ambitious goal, to 'never smoke again', were more likely to be quit, and were more likely to maintain abstinence for 6 months. Indeed, 'taking it a cigarette at a time' was associated with greater short-term relapse. There is likely to be a benefit in encouraging smokers to set ambitious long-term goals rather than setting intermediate or non-specific goals.
Introduction
The notion that making a commitment to a goal increases the chances of achieving desired outcomes is a central part of most cultural traditions, from such things as promises, to wedding vows, to legal contracts. This study is concerned with the potential effects of the type of commitment to the goal once the decision to act has been made on the outcome of an attempt to quit smoking permanently. There is a literature on goal setting, particularly around setting a quit date, which is associated with increased likelihood of making an attempt [1] , but nothing about the nature of the end goal. There is also a large literature considering sub-goals around strategies, such as the use of implementation intentions, or 'if-then' plans for action. Implementation intentions have been shown to have medium to large effects on subsequent performance of the specific targeted behavior [2] . Recently we have shown, using the parent study of the current one, that they can enhance the likelihood of success of quit attempts by reducing relapse [3] .
Given their cultural importance, we were surprised that we could not find any relevant research on goal type in the area of smoking cessation. However, we found some research in the management literature [4, 5] , although little of it recent. It is surprising that the nature of goals has not been theorized as more central in behavior change theory, although it was part of earlier thinking [6, 7] . Recently, CEOS theory (Context, Executive and Operational Systems) [8, 9] , an integrated biopsychosocial theory of behavior change focusing on hard to maintain behaviors, has postulated a central role for commitment to a goal as part of the strategic framework for goal attainment. According to CEOS theory, the nature of the goal is critical as it is an organizing framework to which volitional behavior is directed. Thus a goal provides a guide for, or constraint on, future behavior. As a result a clear commitment to a goal should increase the likelihood of success, and to an ambitious one, ultimate success. Goal setting is also highlighted as important in West's PRIME theory (Plans, Responses, Impulses, Motives and Evaluations) [10] .
A goal is defined here as a target outcome which the person is organizing their behavior towards achieving [4, 8] , and can be distinguished from an aspiration, which is something the person would like to happen, but which they may not be directly pursuing. In the case of quitting smoking, the ultimate aspiration is never to smoke again, or to become an ex-smoker. This is challenging and requires a long term commitment if it is to be achieved. The most ambitious possible goal in the case of smoking cessation therefore is to never smoke again. By contrast, intermediate goals should be easier to achieve (e.g. I will not smoke today), where the aspiration is implicit (i.e. it is not yet a goal, in the sense used here). While it may be easier to commit to a goal that can be attained reasonably quickly, unless the goal can be renewed indefinitely, it will not lead to the aspiration becoming a reality.
In the management literature, Locke and colleagues [4, 11, 12] provide evidence that individuals with specific and challenging goals outperform individuals with less ambitious or no specific goal (e.g. 'do my best'). On the other hand, there is also a literature suggesting under some circumstances setting achievable intermediate goals can facilitate performance [6, 7, [13] [14] [15] . This is particularly the case where the goal requires a range of behaviors to be performed or resisted over a period of time. However, because intermediate goals require repeated recommitments, this may reduce the chances of the person remaining quit as it provides many points where it is possible to abandon the quit attempt without violating his/her goal. Just aiming to 'see how things will go' in a quit attempt without having set any specific goal is predicted to be less effective than having set a goal, regardless of its nature.
CEOS theory also postulates that the nature of the goal a person is prepared to set will be affected by their confidence in their ability to succeed (self-efficacy) [8] , with ambitious goals being less likely among those less confident of attaining them, so this needs to be controlled for, given that self-efficacy is predictive of quit success [16] [17] [18] . Other known predictors of successful quitting include longer past quit attempts [19, 20] , lower nicotine dependence [21, 22] and use of stop smoking medications [23] . All of these may also affect the kinds of goal commitment the person is prepared to make, and thus should be controlled for when investigating whether the nature of the goal has any independent effect on the likelihood of quit success.
Even if ambitious goals lead to greater levels of attainment of the ultimate aspiration, they may be detrimental to subsequent goal striving among those who relapse (the majority for smoking cessation). This is because there will have been a commitment violation (the conceptual parallel of an abstinence violation [24] ) which may both inhibit preparedness to set ambitious goals in future, and even discourage future efforts altogether. If so, failure to achieve an ambitious goal may lead to reduced self-efficacy and thus reduce the likelihood of making subsequent attempts. Repeat attempts within months of relapse are associated with higher failure rates [19] , so the concern would be if any reduction in self-efficacy persisted into the longer term. On the other hand, the failure of less ambitious or more exploratory (see how it goes) goals may be similarly discouraging for future action. The theories do not make clear predictions here.
The aim of this largely exploratory study is to confirm that setting an ambitious goal results in better smoking cessation outcomes than having either intermediate or no specific goals. It also explores whether among those who failed, the nature of the goal affects self-efficacy for future attempts.
Materials and methods

Participants
Participants were 1043 adult smokers drawn from a factorial randomized controlled trial (RCT) designed to test the effectiveness of two augmentations to a web-based smoking cessation advice program (QuitCoach, http://www.quitcoach.org.au/) [3] , and who had made a recent quit attempt and reported on Goal setting and smoking cessation the nature of their goal at a follow-up at around 1 month post recruitment. Participants could have commenced their quit attempt up to 4 days before entering the study (37.6% of the sample), with the remainder reporting whether they made an attempt at the 1 month follow up. Six month outcome data (see below) was obtained from 846 participants (81.1% retention).
Measures
Outcome measures
Outcomes were: (a) quit status at the 1 month assessment (point prevalence), (b) achieving sustained abstinence at 6 month follow-up both among all participants who were recontacted at the follow-up and only among those who were quit at 1 month, and (c) reported self-efficacy for quitting at 6 months among those who had relapsed by the 6-month follow-up.
Measure of goal commitment
Those who had made a quit attempt by the 1 month follow-up were asked: 'When you first stopped smoking on your (last) quit attempt, which best describes what you were trying to achieve?' The response options, in the order presented were: 1. 'To see how I would go', 2. 'To take it a cigarette at a time' (i.e. to not smoke the next cigarette), 3. 'To achieve a short-term goal (e.g. a day at a time)', and 4. 'To never smoke again'. Those reporting a shortterm goal were asked what it was. Most indicated that their goal was to quit for a few days-1 week, or to quit for a few weeks or longer. However, two gave answers that indicated something closer to a cigarette at a time, so were recoded into this category.
Covariates
Socio-demographics included sex (male, female), education (secondary or lower, some tertiary, completed tertiary) and age (a continuous variable, which was recoded into the following three groups in some analyses: 18-29, 30-49, 50 and older). Smoking related variables collected at baseline included selfefficacy for quitting/staying quit (0.not at all/slightly confident vs 1.moderately/very confident/extremely confident), length of longest past quit attempt (0. Never/less than 1 month versus1. 1-6 months/more than 6 months), and nicotine dependence, measured by the Heaviness of Smoking Index (HSI) [25] , a seven level composite of number of cigarettes per day and time to first cigarette of the day which we treated as a continuous variable. We also determined at the 1-month follow-up whether stop-smoking medication (NRT or prescription medication) had been used during the quit attempt. Use was associated with greater sustained cessation [3] . At the 1-month assessment, participants were also asked about their self-efficacy for staying quit.
Allocated condition in the randomized trial was also controlled for. One of the two study conditions [26] compared those encouraged to quit as soon as possible with those simply supported to quit on their own timetable. A subset of trial participants were not eligible for this arm as they were already quit, or on the brink of their attempt at recruitment. The second condition, in which all trial participants were included, compared the standard QuitCoach to a structured planning intervention which included encouraging the use of implementation intentions [2] , limiting the number of planning tasks by prioritizing them, and encouraging post-quit planning to only occur while on the brink of the attempt, or preferably after it commenced. The immediate implementation condition had no effect on outcomes, but the structured planning intervention resulted in significantly greater sustained cessation [3] .
Data analysis
The prevalence/proportions of key measures are reported. For categorical variables, chi square test was performed first to check for equality of percentages in subgroups (i.e. types of goal). Where a difference was found (i.e. P < 0.05), we further employed logistic regression (by recoding the categorical variable as a binary) to see where the differences lay, and odds ratios (ORs) are reported. For continuous variables, one-way analysis of variance (ANOVA) was performed first to compare subgroups (i.e. type R. Borland et al.
of goal). Where a difference was found (i.e. P < 0.05), a post hoc pairwise comparison (Tukey) test was used to assess any differences between any two subgroups. We also tested for differential attrition between the 1 and 6 month surveys.
To assess the predictive nature of goal type on cessation outcomes (all binary) we also used logistic regression. Firstly, simple logistic regression was performed to assess the association between goal type and the cessation outcome (e.g. quit status at the 1 month assessment). Secondly, multivariate analyses were conducted, where all covariates (i.e. socio-demographics and smoking related variables) were treated as independent variables and entered into the model simultaneously. Thirdly, type of goal was added to the model in addition to all covariates. For both the second and third steps, adjusted ORs are reported. Pseudo R 2 was used to determine the proportion of variance explained, and model fit was evaluated using the likelihood-ratio test. For 6 month sustained abstinence, logistic regression analyses were first conducted on the total available sample, and then restricted to those participants who remained quit at 1 month follow-up. Finally, logistic regressions were used to see if the nature of the goal was associated with subsequent self-efficacy among those who had relapsed by the 1 month follow-up. In all analyses, a P values <0.05 was considered statistically significant. All analyses were conducted using Stata Version 14.0.
Ethics approval
Ethics approval for the RCT was obtained from the Cancer Council Victoria Human Research Ethics Committee (HREC No.1108), and the study was conducted in compliance with the approved protocol. The trial was registered in the Australian and New Zealand Clinical Trial Registry, No.: ACTRN12612000613808. Table I presents the characteristics of the sample and relationships with the type of goal. The majority of respondents were female and had moderate or higher levels of self-efficacy. Most (60.7%) had set the most ambitious goal of never smoking again. These reported higher levels of baseline self-efficacy, as predicted, and were also older, especially compared with the 'see how I would go' group. There was a positive relationship between the nature of the goal and length of longest past quit attempt, but no relationship with use of medication in the current attempt, or either intervention condition (Table I) . Attrition analysis found no differences in variables assessed including type of goal between those who were included in data analysis and those who were dropped out from the study at months 1 and 6.
Results
Sample characteristics
In total, 63% of participants were quit at 1 month. Of the 846 participants assessed at 6 months, 26.5% achieved 6 months of sustained abstinence. Among the 531 participants who were quit at the 1 month assessment and whose 6 month outcome was determined, 42.2% achieved 6 months of abstinence (Table II) .
Quitting among smokers with different goals
One month outcome: In both bivariate and multivariate analyses, using the 'see how I would go' group as the reference, the 'take it a cigarette at a time' group had a lower success rate, and those with the goal to never smoke again were more successful, with those with a short term goal similarly successful to the 'see how I go' group (see Tables II and III) . In addition, in the multivariate analyses, use of medication (AOR ¼ 3.6, 95% CI 2.6 $ 4.8, P < 0.001), selfefficacy (AOR ¼ 1.4, 95% CI 1.2 $ 1.7, P < 0.001) and past quit attempts (AOR ¼ 1.5, 95% CI 1.1 $ 2.0, P < 0.05) were positively associated with quitting, and HSI (AOR ¼ 0.8, 95% CI 0.7 $ 0.9, P < 0.001) was negatively associated with quitting (Table III) . The pseudo R 2 increased significantly from 0.102 in the covariates-only model (details not reported in any Table) to 0.161 in the model with goal type added (likelihood-ratio (LR) chi2(3)¼79.2, P < 0.001).
Six months outcome: The 6 month sustained abstinence rate among the 'never smoke again' group Goal setting and smoking cessation Table II ). However, the negative effect of having the goal of taking it a cigarette at a time found at 1 month was no longer apparent in comparison to 'see how I would go', but this goal remained clearly inferior to the goal of never smoking again. As for the one month outcomes, use of medication (AOR ¼ 2.0, 95% CI 1.4 $ 3.0, P < 0.001), baseline self-efficacy (AOR ¼ 1.3, 95% CI 1.1 $ 1.6, P < 0.05) and lower HSI (AOR ¼ 0.8, 95% CI 0.7 $ 0.9, P < 0.01) were again associated with successful quitting (Table III) . The pseudo R squared increased significantly from 0.058 in the covariates-only model to 0.087 in the model with goal added (LR chi2(3)¼28.7, P < 0.001).
When we restricted the analysis of 6-month outcomes to those who were quit at the 1 month assessment, the 'never smoke again' group (44.9%) was significantly more successful than the 'see how I would go' group (32%) in bivariate analysis (OR ¼ 1.7, Table II) but was no longer so in the multivariate analysis (Table III) . Self-efficacy, measured at 1 month quit, was positively associated with staying quit (AOR ¼ 2.01, 95% CI 1.6 $ 2.5, P < 0.001), but none of the covariates measured at baseline were significant except that the tertiary educated were more likely to stay quit than those with secondary or lower education). The change in pseudo R 2 from the covariates-only model (0.083) to the model with goal added (0.087) was not significant (likelihood-ratio 2 (3)¼2.7, P ¼ 0.44). Finally, we conducted analyses to see if the nature of the goal affected subsequent self-efficacy for quitting among those who had relapsed at the 6 month assessment, this time using the 'never smoke again' group as the reference. Six-month self-efficacy was significantly higher in the 'never smoke again' group than the 'see how I would go' group (regression coefficient ¼ À0.32, P ¼ 0.01), with the other two groups intermediate. However, when controlling for baseline self-efficacy this was no longer the case (regression coefficient ¼ À0.24, P ¼ 0.057).
Discussion
It appears that those smokers who set the most ambitious goal of never smoking again are more likely to successfully remain quit for at least 6 months. This benefit appears to be obtained mainly, but not entirely, because they maintained an advantage gained over the first month. This is consistent with the goal setting literature which highlights that those setting more specific and difficult goals perform better on complex tasks [4, 11, 12] and of CEOS theory [8, 9] . There was no evidence of any longer In some analysis the sample size was slightly fewer than the total due to missing cases. term disadvantage of setting the most ambitious goal. Not only was the trend towards greater success in the "never again" group beyond 1 month, selfefficacy at follow-up among those who relapsed was also higher (albeit not significant) in members of this group than those in the other three, even controlling for baseline self-efficacy. That self-efficacy at baseline was higher in the "never smoke again" group raises the possibility that part of the effect is due to those prepared to set the most ambitious goal being more likely to have the resources to succeed. However, controlling for self-efficacy and other known predictors of success had only a small impact on the effect size, making it unlikely that this is a complete explanation of the findings. The results are strong evidence that a 'never smoke again' goal does not have any negative effects on the likelihood of a subsequent attempt among those who relapse, even if we cannot be sure that it conveys a benefit. The findings that the use of medication, higher self-efficacy and lower nicotine dependence predicted smoking cessation are consistent with previous research [18, 22, 27] . Some caution is required in interpreting the findings. First, the findings might not reflect the potency of the various types of goal, but simply index some aspect of the person's capacity to quit successfully at that time; that is, those who are best equipped are those who set the goal of never smoking again. As noted in the previous paragraph, this seems unlikely to be a total explanation. Second, it is important to remember that the large initial benefit of the goal of never smoking again was found using retrospective recall, and thus it is possible that the person's perception or memory of the nature of the goal they set could have been altered by their success or failure. Thus a person may be less likely to admit to a goal to never smoke again if they failed rapidly. If this were so, we might expect their responses to change to 'see how I would go' rather than a specific shorter-term goal, so we think this explanation unlikely to account for the superiority of the most ambitious goal over the two intermediate goals. Another possibility is that those starting with shorter-term goals, or no goal at all, shifted to (and reported) a more ambitious goal (i.e. to never smoke again) after being successful for a while, leaving a predominance of the failures in the other groups. This possibility is harder to debunk. As a consequence of the partly retrospective nature of the findings, we believe that it is essential to replicate them using prospective data. However, it may be difficult as the specific goal may be set right at the time that the person quits. Thus smokers would need to be assessed at the point they quit or shortly after, something only attainable in therapeutic contexts where assessments can be organized in the narrow window between setting a goal and any possibility of relapse. Third, we can be reasonably confident that the experimental interventions did not lead to the goal effects we found as they were controlled for in the multivariate analyses. This is as expected as neither intervention was designed to influence the nature of the goal. Finally, the sample was of users of the QuitCoach online cessation resource, and there was some attrition (albeit not differential), so caution should be used in generalizing to other populations. That said, we can think of no reason why the results would not be broadly generalizable.
Our findings are consistent with CEOS theory [8, 9] that assumes a commitment to a long-term goal helps people to persist but are contrary to concerns that a more ambitious goal might adversely affect confidence in subsequent ability to succeed among those who fail. It would appear that it is useful to set an ambitious goal that is consistent with the ultimate aspiration. Setting intermediate, easier-to-achieve goals, on the other hand, may not be so useful; in terms of short-term success, the weak goal of 'taking it a cigarette at a time' was inferior to having no goal at all early on, albeit with the above-mentioned cautions about retrospective recall. On the other hand, as we have already shown, having specific strategic plans such as implementation intentions are important for maximizing success rates [3] , suggesting it is the intermediate goal that does not appear to help.
The findings suggest a benefit in more elaborated theorizing about the nature of the goals that need to be set to maximize the chances of successful behavior change. Based on existing research [1] it is important to set a clear goal for initiating action, else there is an increased chance that nothing will happen. It is then important to have clear strategies for the attainment of goals, for which the use of implementation intentions has received extensive support [2, 3] . The findings here are independent of both being encouraged to set a quit date and to use implementation intentions (the randomized interventions). Setting an ambitious goal might help by increasing the chance that strategic choices will be congruent with the aspiration of becoming an ex-smoker, or it may simply result in a greater motivational force to resist temptations to resume smoking, or some combination of both.
Given that our findings are consistent with recent theories which propose a benefit of strong goals [8] [9] [10] , we believe that there is sufficient evidence to encourage smokers attempting to quit to set themselves a goal that is as strong as possible, ideally to never smoke again. Setting such a goal is very unlikely to result in discouraging future efforts among those who fail and may increase quit success rates, possibly appreciably.
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